The haematocrit was 25% and a smear of peripheral blood showed schistocytes. The total serum bilirubin concentration was 42-8 imol/l, direct bilirubin was 6-8 imol/l, and the serum concentration of lactate dehydrogenase was 57 2 ukat/l. Serum haptoglobin was absent. The direct and indirect Coombs tests were negative. The manual polybrene test5 showed two red blood cell antibodies, E + antibodies and BGA (or HLA-7) antibodies. These were believed to be secondary to previous transfusions. Analysis of the patient's red blood cells showed that 50% of her red blood cells were E + . The second antibody was not thought to be clinically significant or to contribute to the haemolysis. 
Intravascular haemolysis after the placement of a mechanical prosthetic valve is well recognised and occurs in most patients." But increased erythropoiesis makes this common form of haemolysis not clinically significant. Fulminant haemolysis after valve replacement is rare and is usually the result of a paraprosthetic leak. We report a case of severe haemolysis after placement of a St Jude valve which was caused by a combination of red blood cell antibodies and a paraprosthetic leak.
Case report CLINICAL HISTORY AND FINDINGS
A 33 year old black woman presented with haematuria and anaemia several days after placement of a St Jude valve in the mitral position. The patient had a history of rheumatic heart disease as a child and had mitral valve commissurotomy at age 19. When she was 24 the mitral valve was replaced with a bovine bioprosthesis. The patient did well for nine years, then she presented with shortness of breath. The haematocrit was 25% and a smear of peripheral blood showed schistocytes. The total serum bilirubin concentration was 42-8 imol/l, direct bilirubin was 6-8 imol/l, and the serum concentration of lactate dehydrogenase was 57 2 ukat/l. Serum haptoglobin was absent. The direct and indirect Coombs tests were negative. The manual polybrene test5 showed two red blood cell antibodies, E + antibodies and BGA (or HLA-7) antibodies. These were believed to be secondary to previous transfusions. Analysis of the patient's red blood cells showed that 50% of her red blood cells were E + . The second antibody was not thought to be clinically significant or to contribute to the haemolysis. The Coombs test, however, can miss certain antibodies. A manual polybrene test5 was therefore performed which showed anti-E + antibodies. Analysis of the patient's red blood cells showed that 50% of her red blood cells were E + . This indicated that a significant component of the haemolysis was caused by red blood cell antibodies. Therefore, in this patient, the only way to differentiate whether the aetiology of the severe haemolysis was due to red blood cell antibodies or mechanical trauma was to follow the patient until the E + red blood cells which had been transfused into this patient were lysed.
In fact the severe haemolysis in this patient was the result of the combination of red blood cell antibodies and the mechanical trauma of a paraprosthetic leak. We followed the patient for four weeks and limited transfusions to when the patient's haematocrit fell below 25% and symptoms ofheart failure developed. The haemolysis became less severe as the E + red blood cells were eliminated. In the first week she needed nine units of whole blood; in the fourth week she required only two units.
Because important haemolysis persisted despite the absence of E + red blood cells, a cardiac catheterisation was performed which showed the paravalvar leak. Then we decided to replace the valve despite the high risk of a fourth thoracotomy. The haemolysis resolved immediately when the valve was replaced and there was no haematuria after operation. Follow up confirmed that haemolysis had resolved, and the patient was discharged one week later with a stable haematocrit.
This case confirms that the most likely cause of severe haemolysis after valve replacement is an important paraprosthetic leak. Other causes of haemolysis can contribute to the severity of the haemolysis. In our case, post-transfusion antibodies were detected by the polybrene technique. One of these antibodies contributed significantly to this patient's severe haemolysis. 
